Lipocalin-2-loaded amphiphilic polyanhydride microparticles accelerate cell migration.
This work demonstrates that amphiphilic polyanhydride microparticles based on co-polymers of 1,6-bis(p-carboxyphenoxy)hexane (CPH) and 1,6-bis(p-carboxyphenoxy)-3,6-dioxaoctane (CPTEG) provide stabilizing environments for proteins. A cryogenic atomization method was used to fabricate protein-loaded polyanhydride microparticles. These microparticles were tested for their ability to provide controlled delivery of lipocalin 2 (Lcn2) and to maintain its structure and function. Lcn2 is an acute-phase protein suspected to play a role in cell migration and tissue repair. The in vitro release kinetics of Lcn2 from the microparticles were a function of the chemistry of the polymer carrier. The biological activity of Lcn2 released from polyanhydride microparticles was investigated by its ability to stimulate migration of human colon epithelial cells (HCT116). Lcn2 released from 50:50 and 20:80 CPTEG/CPH microparticles maintained its biological activity as demonstrated by the increased rate of cell migration. In addition, the Lcn2-loaded 50:50 and 20:80 CPTEG/CPH microparticles promoted cell migration over that of the Lcn2 administered alone. This was interpreted as the ability of the amphiphilic microparticles to stabilize the encapsulated protein and release it in a controlled manner over a period of time. This work demonstrates the potential for therapeutic use of amphiphilic polyanhydride microparticles as protein/drug carriers.